IMAGE DISPLAY DEVICE IN DIGITAL TV 
BACKGROUND OF THE INVENTION 



Field of the Invention 

[01] The present invention relates to an image display- 
device, and more particularly, to an image display device in a 
digital TV that is capable of converting into various kinds of 
resolution by using single bit map data in the digital TV. 
Background of the Related Art 

[02] Due to a rapid development of information 
communication, many people believe that a digital revolution is 
taking place. As the technologies on electricity, electron, 
computer and communication are being rapidly developed, the 
pattern in storing the information on image, audio and multimedia 
made by the collection of information of various shapes has been 
changed from an analog pattern to a digital pattern. 

[03] Particularly, with the development of an MPEG (Moving 
Picture Experts Group) technology as a compression standard for 
moving picture data ^ requiring a relatively large amount of data, 
the digital image data is gradually being decreased in size. 

[04] The MPEG technology is applied in the fields such as 
computers, broadcasting, electric appliances, communication and 
the like, thereby providing digital video and audio service. So 
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as to provide such the digital video and audio service, digital 
equipment is proposed. 

[05] Among the digital equipments, a TV is one of the 
important media for easily and effectively providing information 
in everyday life. 

[06] Based upon such the digital technology, a digital TV 
compresses video data and audio data with the MPEG technology and 
transmits the resulting data, such that a great amount of 
information data can be provided in faster and stable manners. 
Thereby, the digital TV can have a large number of broadcasting 
channels that provide an improved quality of image and sound to a 
user . 

[07] Therefore, the digital TV can increase data capacity 
by 4 to 8 times when compared with the existing analog|^ TV, 
thereby allowing more services covering various fields such as 
sports, movie, home shopping, music and so on. 

[08] At present, the digital TV has provided the image 
service covering cable broadcasting, video on demand (VOD) and 
the like, in addition to public waves. 

[09] Also, a TV viewer selects a desired service in 
accordance with his own preference, thereby enjoying a free 
channel selection. Moreover, the viewer can select his desired 
broadcasting from numerous channels provided on the digital TV. 



[10] As noted above, the digital TV has various additional 
functions for the purpose of fulfilling various preferences of 
the viewers and thus providing much convenience to them. 

[11] In case of an output device of a setop box for a 
digital TV, generally, when predetermined information is provided 
to a user or when set contents and functions of the TV are 
changed, that is, when the set contents such as input set, 
display set, audio set, etc. are changed, the output device 
adopts a changing method using an on-screen display (OSD) where 
the set contents to be changed are displayed on the screen of TV. 

[12] Moreover, the image display device is applicable to 
data broadcasting in the digital TV. 

[13] The data broadcasting is carried out with texts that 
are contained in broadcasting data and thus transmitted, for the 
purpose of embodying various kinds of additional images. 

[14] For example, the data broadcasting outputs daily 
program order with the image during broadcasting or outputs an 
additional explanation on the image being broadcast. 

[15] FIG. 1 illustrates a conventional image display device 
in a digital TV. 

[16] As shown, the image display device is comprised of a 
memory 101 in which image data and text data are stored, an image 
outputting part 102 for reading the image data from the memory 



101, and a display processing part 103 for reading the text data 
from the memory 101 and mixing the image data and the text data. 

[17] The image display device further includes an 
analog/digital converter 104 for converting analog image data 
into digital image data. 

[18] In operation, the conventionally developed image 
display device in the digital TV receives each of the text data 
and image data of an arbitrary digital broadcasting such as 
public wave broadcasting, cable broadcasting and video on demand 
at the digital TV, decodes the text data and the image data, 
respectively and stores the decoded data in the memory 101. 

[19] Before storing in the memory 101, at this time, each 
of the text data and the imaqe_jiat a may be converted into bit map^ 
data..^ 

[2 0] Thereby, the image outputting part 102 reads the image 
data from the memory 101. 

[21] The display processing part 103 mixes the text data 
read from the memory 101 and the image data and outputs the mixed 
result on a predetermined display screen. 

[22] When predetermined information is provided to a user, 
when set contents and functions of the TV are changed or when 
various images are provided with the text data, of course, the 
display processing part 103 mixes the text data (i.e., bit map 
data) read from the memory 101 and the image d ata (i.e. , bit^jnap 



data) and outputs the mixed result on the predetermined display 
screen. On the other hand, when the text data is not provided, 
the display processing part 103 outputs only the image data on 
the screen. 

[23] Also, the digital TV may receive analog broadcasting, 
in addition to the digital broadcasting. 

[24] That is to say, the digital TV receives analog image 
data of the analog broadcasting, converts the analog image data 
into digital image data through the analog/digital converter 104, 

^. 

and decodes the converted digital image data. Then, it stores 

m 

^ the decoded result to the memory 101 and after that, executes the 
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y same process as the digital broadcasting. 

O [2 5] On the other hand, the digital TV can handle the image 

having various frame rates in interlace and progressive scanning 
of 24Hz, 3 0Hz, 6 0Hz and so on and display various images having 
resolution of 720 x 480, 854 x 480, 1280 x 720 and 1920 x 1080. 

[26] To provide the various resolution as mentioned above, 
the image data and the text data should be convertible according 
to variation of the resolution, 

[27] However, the above-mentioned conventional image 
display device can convert th g image data into disp lay format 
according to the variati on of resolution an d_d isplay i t, but it 
does not have any functipn of c onverting |Che text data jinto the 
display format according to the variation of resolution. So, the 



conventional device should store the text data for each 
resolution in bit map data format and read the bit map data 
stored according to each resolution, thereby displaying the 
resulting data on the screen. 

[28] An example of various resolution in the digital TV is 
given by the following Table. 



Display Resolution 


Bit Map Type 


1920 X 1080 


1600 X 960 


1280 X 720 


1280 X 720 


854 X 480 


800 X 480 


720 X 480 


720 X 480 



[29] In other words, in order to output the text data for 
the above-listed four resolution, for example, 720 x 480, 854 x 
480, 1280 X 720 and 1920 x 1080, the above-listed four bit map 
data, for example, 1600 x 960, 1280 x 720, 800 x 480, and 720 x 
480, corresponding to the four resolution must be stored in the 
memory 101, such that the image display device displays a 
predetermined image . 

[30] At this time, the bit map data has the data size 
corresponding to the value obtained by multiplying the number of 
dots according to the resolution by the number of colors 
supported . 



[31] In other words, if the resolution of 720 x 480 and the 
color of 16 bits are provided, the bit map data has the data size 
of 5,529,6 Kbits (720 x 480 x 16 = 5,529,6) 

^ [32] Therefore, the conventional image display device ha s 
t o stor e the bit map data, corresponding to the kinds of the 

— — — 

- resolution, in order to display the image according to each 
resolution, and the bit map data has a substantially large data 
^size as the resolution is high. 

[33] Additionally, the bit map data in the conventional 
image display device is not compressed, thereby resulting in the 



K /^occupation of a large memory space 

SI 



SUMMARY OF THE INVENTION 
[34] Accordingly, the present invention is directed to an 
image display device in a digital TV that substantially obviates 
one or more problems due to limitations and disadvantages of the 
related art . 

[35] An object of the present invention is to provide an 
image display device in a digital TV^ can convert text data 
according to variation of resolution and co mpress bit map dat a. 

[36] Another object of the present invention is to provide 
an image display device in a digital TV^ can be applied to text 



data of an HTML format . 
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[37] Additional advantages, objects, and features of the 
invention will be set forth in part in the description which 
follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be 
learned from practice of the invention. The objectives and other 
advantages of the invention may be realized and attained by the 
structure particularly pointed out in the written description and 
claims hereof as well as the appended drawings. 

[3 8] To achieve these objects and other advantages and in 
accordance with the purpose of the invention, as embodied and 
broadly described herein, there is provided an image display 
device in a digital TV including: a data processing part for 
executing bit map conversion, compression, restoration and 
format -conversion for text data, the text data being at least one 
among HTML data, DHTML data, XML data, SGML data and bit map 
data; a memory for storing the bit map data obtained according to 
the bit map conversion and compression in the data processing 
part and image data inputted from an arbitrary receiving part, 
the receiving part receiving one of digital image data and analog 
image data; an image outputting part for rerading the image data 
from the memory; and a display processing part for mixing the 
image data read from the image outputting part and the bit map 
data converted in format from the data processing part . 



[3 9] According to the image display device of the present 
invention, the data processing part is comprised of: a bit map 
converter for determining whether the text data is the bit map 
data and converting the text data into the bit map data, based 
upon the determined result; a bit map compressor for compressing 
the bit map data by using a run- length compression coding; a bit 
map decompressor for reading the compressed bit map data from the 
memory to thereby restore the read data to its original bit map 
data; and a format converter for converting the format of the 
decompressed bit map data to correspond with display resolution. 

m 

^ The bit map converter converts the text data into the bit map 

m 

yj data, if it is determined that the text data is not the bit map 
Q data and bypasses the text data, if it is determined that the 
Q text is the bit map data. The format converter can adjust the 
^ resolution by integrating real number times to one of horizontal 
and vertical directions of the decompressed bit map data. 

[40] In another aspect of the present invention, there is 
provided a data processing device in a digital TV which includes : 
a bit map ^co nverter for determining whether text data is bit map 
data and converting the text data into the bit map data, based 
upon the determined result; a bit map c o m p res s o rL_„f o r compressing 
the bit map data by using a predetermined compression coding; a 
bit map dec ompr es.s,o r for reading the compressed bit map data from 
- a memory to thereby restore the read data to its original bit map 
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data; and a for ma t convert Lex for converting the format of the 
decompressed bit map data to correspond with display resolution. 

[41] In still another aspect of the present invention, 
there is provided a data processing device in a digital TV which 
includes : a bit map converter for determining whether text data 
is bit map data and converting the text data into the bit map 
data, based upon the determined result; a format converter for 
converting the bit map data to correspond with display 
resolution; a bit map compressor for compressing the bit map data 
by using a predetermined compression coding; and a bit map 
decompressor for reading the compressed bit map data from a 
memory to thereby restore the read data to its original bit map 
data . 

[42] With the image display device of the present invention, 
the text data is converted such that it can correspond with 
various resolution, the text data is compressed such that a 
memory space can be substantially decreased, and the support for 
the text data of document formats such as HTML, DHTML, XML and 
SGML is provided such that various image shapes can be displayed. 

[43] It is to be understood that both the foregoing general 
description and the following detailed description of the present 
invention are exemplary and explanatory and are intended to 
provide further explanation of the invention as claimed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[44] The accompanying drawings, which are included to 
provide a further understanding of the invention and are 
incorporated in and constitute a part of this application, 
illustrate embodiment ( s ) of the invention and together with the 
description serve to explain the principle of the invention. In 
the drawings : 

[45] FIG.l is a block diagram illustrating a conventional 

e 

^ image display device in a digital TV; 

fsi [46] FIG. 2 is a block diagram illustrating an image display 

^ device in a digital TV according to an embodiment of the present 

01 ' 

yj invention; 

P [47] FIG. 3 is a block diagram illustrating an image display 

m 

O device in a digital TV according to another embodiment of, the 
^ present invention; and 

[48] FIG. 4 is an exemplary view illustrating the display 

screen embodied by the image display device of the present 

invention . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[49] Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. 
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[50] FIG. 2 is a block diagram illustrating an image display 
device in a digital TV according to an embodiment of the present 
invention . 

[51] As shown, the image display device of the present 
invention includes a data processing part 210, a memory 207, an 
image outputting part 201 and a display processing part 206. 

[52] Generally, the image display device receives audio 
data, video data (that is, image data) and various kinds of text 
data through a receiving part (which is not shown) and converts 
each of the received data into bit map data to store in the 
memory 2 07. 

[53] Under an assumption that after the image data is 
converted into the bit map data it is stored in the memory 207, 
an explanation of the processing for the text data will be in 
detail described. 

[54] The image data is converted into the bit map data by 
means of a bit map converter for image data conversion (which is 
omitted) and is then stored in the memory 207. 

[55] The data processing part 210 is provided for executing 
bit map conversion, compression, restoration and format- 
conversion for the text data and includes a bit map converter 202, 
a bit map compressor 203, a bit map decompressor 204 and a format 
converter 2 0 5. 
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[5 6] The bit map converter 2 02 determines whether the text 
data is the bit map data and converts the text data into the bit 
map data, based upon the determined result. 

[57] The text data includes at least one among HTML data, 
DHTML data, XML data, SGML data and bit map data. 

[58] In this case, the conversion of the text data can be 
made by using one of first bit map data and second bit map data. 

[59] At this time, the first bit map data and the second 
bit map data are previously stored in a predetermined space of 
the memory, and an explanation of them will be in detail 
disclosed hereinafter . 

[60] The bit map data converter 202 bypasses the text data, 
if the text data is the bit map data. 

[61] In this case, since the text data exists as the bit 
map data, there is no need for an additional process of 
converting the text data into the bit map data. 

[62] Therefore, in case where electronic program guide 
(EGP) or data broadcasting service becomes commercialized in the 
future, there is no need for the determination for the text data 
inputted to the bit map converter 2 02, such that development for 
various kinds of softwares will be easily achieved, thereby 
providing a substantially wide range of image. 
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[63] The bit map compressor 203 executes the compression 
for the bit map data outputted from the bit map converter 2 02 by- 
using a predetermined compression coding. 

[64] Preferably, in this case, the compression coding 
adopts run- length coding. 

[65] The run- length coding indicates the block of pixels 
run as single data and the number of run times of the data, which 
can compress original data at its maximum, thereby substantially 
reducing the space where the data is stored. 

[66] For example, the data to be compressed exists as 
follows : 730000000 

[67] In this case, the above data is compressed as follows; 
730n7 

[68] Therefore, data of 9 bytes can be compressed to data 
of 5 bytes, and the larger the data to be compressed is in size, 
the higher the effect of the compression is. 

[69] On the other hand, the bit map data compressed from 
the bit map compressor 203 is inputted to the memory 207 and then 
stored therein. 

[7 0] The bit map decompressor 2 04 reads the compressed bit 
map data from the memory 207 and restores the read data to its 
original bit map data. 

[71] In this case, the compressed data is decompressed to 
the original bit map data by inversion- converting the run- length 
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compression coding that is used when the bit map data is 
compressed. 

[7 2] The format converter 205 executes the format 
conversion for the bit map data decompressed from the bit map 
decompressor 2 04, such that the bit map data corresponds to the 
display resolution. 

[7 3] The format conversion can be adjusted by integrating 
real number times to one of horizontal and vertical directions of 
the decompressed bit map data. 

[74] Since the format converter 20 5 does not exist in the 
conventional device, a plurality of bit map data corresponding to 
the various resolution should be stored and set in the memory 2 07 
This causes the memory space occupied by the bit map data to be 
excessively increased . 

[75] According to the present invention, therefore, the 
format conversion of the format converter 2 05 can display various 
resolution with a few number of bit map data, and the memory 
space occupied by the bit map data can be considerably reduced. 

[7 6] On the other hand, the memory 2 07 stores the bit map 
data output ted from the bit map converter 2 02 and the bit map 
compressor 2 03 and the image data inputted from the arbitrary 
receiving part (which is not shown) . 

[77] As described above, the image data has been converted 
into the bit map data. 
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[78] In this case, the receiving part can receive one of 
digital image data and analog image data. 

[7 9] The analog image data can be converted into the 
digital image data by means of an analog/digital converter 104. 

[80] The memory 207 stores the bit map data used in the bit 
map converter 202 . 

[81] In this case, the bit map data includes first bit map 
data of 720 x 480 and second bit map data of 960 x 540, 

[82] The image outputting part 201 reads the image data 
stored in the memory 2 07, for the purpose of displaying the image 

nj 

^ ' data . 

SI 

kl [83] At this time, the image data may take the shape of the 

Q bit map data. 

m. 

O [84] The display processing part 206 mixes the image data 

*M 

p output ted from the image outputting part 2 01 and the bit map data 
outputted from the format converter 205. 

[85] The positions and colors of the image data and the 
text data to be displayed on the screen are adjusted by means of 
the display processing part 206. 

[86] As the image data and the bit map data are synthesized 
^ by virtue of the display processing part 206, the image and text 
are simultaneously outputted in accordance with the resolution 
corresponding to the display screen. 
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[87] A method of mixing the image data and the bit map data 
in the display processing part 206 is well known, and an 
explanation of it will be excluded in this detailed description 
for the sake of brevity. 

[88] First, the digital TV receives the image data and the 
text data, respectively, decodes them and stores the decoded 
image data in the memory 2 07, 

[89] By the way, the text data is stored in the memory 2 07 
2 via the bit map converter 202 and the bit map compressor 203. 
fj [90] In case where the text data is inputted by an operator 

m 

^ at the time when the digital TV is produced, however, only the 

i" 

m text data is inputted to the bit map converter 202. 

s 

O [91] Also, the digital TV receives the analog image data 

Q through the arbitrary receiving part and converts the received 

H 

Q ' analog image data into the digital image data by means of the 
analog/digital converter 104. 

[92] So, the bit map converter 202 determines whether the 
text data is the bit map data. 

[93] In other words, if it is determined that the text data 
is not the bit map data, the bit map converter 2 02 converts the 
text data into the bit map data, using one of the first bit map 
data and the second bit map data stored in the memory 207. 

[94] If it is determined that the text data is the bit map 
data, however, the bit map converter 202 bypasses the text data. 
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[95] If various text data are supported in the digital TV, 
therefore, the digital broadcasting can support the data 
broadcasting in the future, and a variety of user interfaces can 
be provided by the various text data. 

[9 6] The bit map data converted by the bit map converter 
202 is inputted to the bit map compressor 203, in which the bit 
map data is compressed. 

[97] Preferably, in this case, the compression of the bit 
map data is carried out by using the run- length compression 
coding . 

[9 8] The bit map data compressed from the bit map 
compressor 2 03 is inputted to the memory 2 07 and then stored 
therein . 

[99] The bit map decompressor 204 reads the compressed bit 
map data from the memory 2 07 and restores the read data to its 
original bit map data. 

[100] In this case, the decompressed bit map data is 
converted in format by means of the format converter 2 05, such 
that the bit map data corresponds to the predetermined display 
resolution. 

[101] The format conversion of the format converter 2 05 can 
be adjusted by integrating real number times to one of horizontal 
and vertical directions of the decompressed bit map data. 
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[102] An example of the format conversion of the format 
. converter 205 according to the various resolution is given by the 
following Table <1>. 

[103] Table <1> shows an example of the image obtained in 
the following four resolution by using two bit map data in the 
digital TV. 



Display 
Resolution 


First Bit Map Data 
(720 X 480, H X 1 : V x 1) 


Second Bit Map Data 
(960 X 540) 


1920 X 1080 


1920 X 1080 
(H X 2 . 67 : V x 2 .25) 


1920 X 1080 
(H X 2 : V X 2) 


1280 X 720 


1280 X 720 
(H X 1 . 78 : V X 1 . 5) 


1280 X 720 
(H X 2 : V X 2) 


854 X 480 


854 X 480 
(H X 1 . 19 : V X 1) 


854 X 480 
(H X 0 . 89 : V X 0 . 89) 


720 X 480 


720 X 480 
(H X 1 : VxD 


720 X 480 
(H X 0 . 75 : V X 0 . 89) 



Wherein, the 'H x 1 : V x 1' represents the ratio of the 

horizontal direction to the vertical direction of the bit map 

data, and for example, 72 0 x 4 80 of the first bit map data has 
the ratio of H : V of 1 : 1 . 



[104] In order to output the text data corresponding to the 
four resolution of 720 x 480, 854 x 480, 1280 x 720 and 1920 x 
1080 on the screen, the first bit map data of 720 x 480 and the 
- second bit map data of 960 x 540 are stored in the memory 207. 
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[105] As apparent from Table <1>, the resolution 
corresponding to the four resolution, respectively can be 
obtained by using the single first bit map data. 

[106] At this time, in case of the display resolution of 720 
X 480, the first bit map data of 720 x 480 (H x 1 : V x 1) is 
directly used, and in case of the display resolution of 854 x 480, 
the first bit map data of 854 x 480 (H x 1.19 : V x 1) having the 
horizontal direction increased by 1.19 times is used. 

[107] Also, in case of the display resolution of 1280 x 720, 
the first bit map data of 1280 x 720 (H x 1.78 : V x 1.5) having 
the horizontal direction increased by 1.78 times and the vertical 
direction increased by 1.5 times is used, and in case of the 
display resolution of 1920 x 1080, the first bit map data of 1920 
X 1080 (H X 2.67 : V x 2.25) having the horizontal direction 
increased by 2.67 times and the vertical direction increased by 
2.25 times is used. 

[108] It can be, therefore, apparent from Table 1 that in 
the same manner as the first bit map data, the conversion into 
the four resolution in the digital TV can be made by using the 
single second bit map data. 

[109] Therefore, the bit map data can be converted by the 
format converter 205 by, using one of the first and second bit map 
data stored in the memory 207, to thereby correspond with each 
resolution . 
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[110] On the other hand, the image outputting part 201 reads 
the image data from the memory 2 07. 

[Ill] Then, the display processing part 206 mixes the image 
data and the bit map data, thereby outputting the mixed data on a 
predetermined display screen. 

[112] If the format converter 207 is disposed between the 
bit map converter 2 02 and the bit map compressor 2 03, the image 
display device can execute the same operation as in FIG. 2 or 
execute a more excellent operation than that in FIG. 2. An 
explanation of it will be described with reference to FIG. 3. 

[113] Functions of each part in FIG. 3 are the same as in 
FIG. 2, and therefore, the operation process thereof will be 
described . 

[114] FIG. 3 is a block diagram illustrating an image display 
device in a digital TV according to another embodiment of the 
present invention . 

[115] Referring to FIG. 3, the text data is converted into 
the bit map data by virtue of the bit map converter 302, and then, 
the bit map data is converted in format to correspond with the 
resolution outputted on the screen, by means of the format 
converter 3 05. 

[116] In this case, the conversion into the bit map data is 
carried out by using one of the first bit map data and the second 
bit map data previously stored in the memory 3 07, and the 



conversion in format is carried out by integrating real number 
times to one of horizontal and vertical directions of the bit map 
data selected, such that the bit map data is adjusted in size to 
correspond with the resolution on the screen. 

[117] The bit map data converted in format by the format 
converter 3 05 is compressed by means of the bit map compressor 
303 and then stored in the memory 307. 

[118] At this time, the memory 307 stores set bit map data 
(i.e., at least one of the first bit map data and the second bit 
map data) to be converted in the bit map converter 302, in 
addition to the bit map data. 

[119] The image data from the memory 3 07 is read by the 
image processing part 301, and the bit map data is decompressed 
to its original data by the bit map compressor 303. 

[120] Then, the image data and the decompressed bit map data 
are inputted to the display processing part 3 06 and displayed as 
a final image output on the screen. 

[121] FIG. 4 is an exemplary view illustrating the display 
screen embodied by the image display device of the present 
invention . 

[122] Referring to FIG. 4, the image corresponding to the 
channel selected by a user is displayed on the one side of the 
upper portion of the display screen of the digital TV, and texts 
according to the text data are outputted around the image. 

22 



[123] In this case, on the right side of the image the 
channel now showing and the name of program are output ted, and on 
the lower portion of the display screen the broadcasting order of 
the day is outputted. 

[124] At this time, if various setting contents of the 
digital TV are to be changed, a setting list is outputted on the 
upper portion of the screen by an input means from the user. 

[125] Therefore, the image display device of the digital TV 
can display considerably various kinds of information on the 
display screen. 

[126] As described above, an image display device in a 
digital TV according to the present invention can convert text 
data in such a manner as to correspond with various resolution 
outputted on the screen of the digital TV. 

[127] Moreover, the image display device of the present 
invention can be applied to text data of an HTML format, such 
that the image is embodied by the text data of various shapes. 
This will enable an EPG service and data broadcasting to be 
further developed . 

[128] In addition, the image display device of the present 
invention can carry out the compression for bit map data, thereby 
reducing the memory space. 

[129] Also, the image display device of the present 
invention can support the HTML format, such that the text data is 
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developed by the HTML format. Therefore, the text data can be 
designed independently of CPU and OS. 

[13 0] The forgoing embodiments are merely exemplary 'and are 
not to be construed as limiting the present invention. The 
present teachings can be readily applied to other types of 
devices. The description of the present invention is intended to 
be illustrative, and not to limit the scope of the claims. Many 
alternatives, modifications, and variations will be apparent to 
those skilled in the art. 
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